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Background: Issues of food security and nutrition have wide reaching implications for people and their environments,
particularly in low and middle-income countries. One proposed solution is urban agriculture, which has been widely
upheld as a solution to the food-crisis facing increasingly metropolitan populations. It is believed to provide the urban
poor with food and a source of potential income, whilst improving the urban environment and reducing pressure on
finite farmland. Although it faded from many development agendas in the 1990’s, urban agriculture has seen a
resurgence since a peak in global food prices in the late 2000’s. There are, however, potential disadvantages to this
increasing drive for urban agriculture including associated urban health risks and implications for the environment. The
usage of waste-water, for example, may contaminate produced food and intensive irrigation might lead to the spread of
malaria and water borne diseases, as well as threatening already limited water supplies. Soil erosion and the intensive use
of fertilizers and pesticides might also present health risks to urban populations and damage the environment. Despite
the potential benefits and harms of urban agriculture, the evidence-base is not well understood. Given the current policy
drive to promote urban agriculture, there is an urgent need to understand its effects on urban populations and their
environments.
Methods/design: This review will seek out, select, appraise and synthesise evidence on the impacts of urban agriculture
on food security and nutrition. We will employ systematic review methodology to ensure that our review of the evidence
is comprehensive, transparent and replicable. In addition to searching electronic databases, we will examine websites and
contact academics, practitioners and policy-makers for relevant research. All potentially relevant literature will be screened
against pre-specified criteria and assessed for risk of bias using established critical appraisal tools. This is to ensure that we
only include the evidence in which we have confidence. Depending on the nature of the available data, we will then
synthesise the available evidence using statistical meta-analysis and/or narrative synthesis. Our findings will be
disseminated in a variety of ways to ensure that the evidence is available for policy-makers and practitioners.
Keywords: Urban agriculture, Food security, Nutrition, Impact, Systematic review, UrbanisationBackground
The emergence of urban agriculture
The twenty-first century has often been described as ‘the
first urban century’. Unprecedented rural–urban migra-
tion has led to rapid urban growth. Whilst in 1900 a mere
13 per cent of the world’s population lived in urban areas,
the UN-Habitat [1] estimates that by 2030 this level will* Correspondence: mkorth@uj.ac.za
1CEE Johannesburg, Centre for Anthropological Research, University of
Johannesburg, Johannesburg, South Africa
Full list of author information is available at the end of the article
© 2013 Stewart et al.; licensee BioMed Centra
Commons Attribution License (http://creativec
reproduction in any medium, provided the orhave risen to 60 per cent. Furthermore, virtually all of this
population growth over the next few decades will be
absorbed by cities in low and middle-income countries,
thus increasing the pressure on urban resources and ad-
ministrations that are often already exhausted.
Among the most pressing needs of any urban agglom-
eration is the question of urban food security and ensur-
ing the right to food. Urban populations depend on the
reliable and stable availability of food products, as well
as affordable and convenient access to them. High levels
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tem unaffordable and inaccessible to the urban poor. An
informal supply system, consisting of street vendors, in-
formal markets, home-based enterprises as well as urban
agriculture (UA), exists alongside formal interventions.
These informal networks predominantly satisfy the
urban poor’s demand for easily accessible – though not
often cheaper – foodstuffs.
Approaches to urban agriculture
Whilst urban decision makers and academics alike have
identified UA as the most beneficial and promising pillar of
informal food supply systems [2-7], the evidence for such
claims is unclear. Although UA has been an integral part of
urban livelihoods throughout human history [6], the con-
cept only came to the fore in the late 1980s/early 1990s,
evoking interest among international donors and develop-
ment practitioners. A United Nations Development Pro-
gram (UNDP) report compiled by Smit et al. [7] estimated
that it reached, in the early 1990s, some 800 million urban
dwellers who used UA as a livelihood strategy. Some
scholars [8,9] even argue that UA presented some kind of a
‘magic bullet’ or panacea to eradicate hunger and poverty in
urban areas. A number of studies with promising titles such
as ‘hunger-proof cities’, ‘Agropolis’ and ‘Cities feeding people’
[10] indicate the potential associated with UA. Critics
nevertheless quickly pointed to the weak empirical evidence
of some of these studies and the low overall scale of UA
amongst urban poor [11]. During the first years of the
urban century, UA had therefore slipped past the focus of
the international development community. Yet the peak
of global food prices in 2008 shed a new light on the idea of
locally produced food products and households’ subsistence
production. UA subsequently once more was portrayed as a
major intervention to improve urban food security [12].
Renewed interest in UA amongst scholars and policy
makers is a positive development since local and inter-
national environments have changed greatly since the
1980s and 1990s, when most of the initial research on the
concept was conducted [10]. In its Growth and Develop-
ment Strategy (GDS) 2040, the City of Johannesburg, for
example, identifies UA as its main intervention to address
food security within the city [13]. On a global scale, the UN
High Level Task Force on the Global Food Crisis [14] iden-
tified UA as a strategy to alleviate urban food insecurity
and build cities that are more resilient to crisis. A joint
World Bank (WB)/Food and Agricultural Organisation
(FAO) paper of the same year ([15]: 5) also expressed that
“the World Bank and FAO, … will promote [urban poverty
alleviation] related programs and projects in the context of
the MDGs and more specifically MDG1 ‘Eradicate extreme
poverty and hunger’ and MDG7 ‘Ensure environmental
sustainability’.” These two MDGs seem interrelated because
food insecurity is associated with poor environmentalmanagement in terms of, for example, over-fishing in lakes,
bushmeat and killing of wild herds (Bow year), and also
with an exploited environment. This makes achieving food
security difficult. The FAO, moreover, published the Urban
producers resource book (2007) as an outcome of its ‘Food
for the city’ program. This program forms part of a wider
network of organisations, consisting of the UNDP/UN-
Habitat ‘Sustainable Cities Program’, the IDRC’s ‘Urban
Poverty and Environment’ program, and the Resource
Centre on Urban Agriculture and Food Security (RUAF),
which all strongly advocate the recommendation of UA as
a tool to address urban food insecurity. In light of this
strong support for UA one must note, however, that some
fundamental questions regarding this intervention remain
unanswered. Renewed interest in the topic did not neces-
sarily converge with new knowledge about UA; little is
known about the true extent and impact of UA in urban
livelihoods.
Definitions of urban agriculture
Urban agriculture is not easily defined, as a large variety
of urban farming systems exist internationally, with vary-
ing characteristics depending on local socio-economic,
geographic and political conditions. The most widely
used definition of UA was developed by Luc Mougeot
[16]. Using technical criteria of UA he explained that,
(u)rban agriculture is an industry located within (intra-
urban) or on the fringe (peri-urban) of a town, a city or a
metropolis, which grows and raises, processes and
distributes a diversity of food and non-food products, (re-
)using largely human and material resources, products
and services found in and around that urban area, and
in turn supplying human and material resources,
products and services largely to that urban area. [16]
Urban cultivation thus can include a wide variety of ac-
tivities. Mougeot [16], as well as Smit et al. in UNDP [7],
identify a number of common dimensions of UA, which
are displayed in Figure 1. Economic activities refer to the
differentiation of the production, processing and marketing
phases in UA interventions. Each phase requires a different
set of skills and results in different profit and income mar-
gins for urban farmers. Location entails two different no-
tions. Whilst most definitions place UA “in (within) and
around cities or urban areas” [7,17], the actual boundaries
of rural, urban and peri-urban areas are often not clearly
defined. Moreover, a distinction must be drawn between
the concepts of peri-urban and interurban. The second as-
pect of location deals with the actual sites of production.
These include on and off plot locations, i.e. on the same
plot of land where one reside, or elsewhere, accessed under
certain modalities (cession, lease, sharing, authorised or il-
legal), home, rooftop or community gardens, as well as
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determines the overall contribution of UA to urban house-
holds and economic systems. A wide variety of products
result from UA and can best be classified according to their
respective methods of production. Horticulture, animal
husbandry, aqua culture and forestry can all be found in
urban locations and generate products ranging from, inter
alia, fruits and vegetables, dairy products, meat, fish, herbs
and firewood. In terms of end-points, UA’s products can ei-
ther be used for consumption, surplus sale or trade and
commercial activities. Actors in UA display a similar diver-
sity. Whilst early literature assumed UA to be a livelihood
strategy, almost exclusively used by low-income groups
and rural migrants to the city in order to increase house-
hold levels of food security, most scholars today identify a
wider range of actors in UA [18]. Middle-income house-
holds often engage in UA to generate supplementary in-
come while more disadvantaged households may lack
access to the resources needed to sustain profitable urban
farming, such as capital and land. In many high-income
households, UA features as the preferred mode of ensuring
a more environmentally friendly form of food production.
In theory, urban food production increases the amount of
green spaces in urban areas (vacant land and old industrial
sites are often used), and enhances biodiversity [19]. In
general then, the concept of UA is closely intertwined with
the notions of urban food security, nutrition [20], sustain-
ability and the environment, but also with ideas of beautifi-
cation, leisure and exercise, and social interaction.Economic
Activities
LocationActors
Products Areas
Scale
Urban
Agriculture
Figure 1 Dimensions of UA.Urban agriculture, food security and nutrition
UA is thought to increase food security through two main
pathways: improved access to food, and increased income
[6]. Home-grown foodstuffs increase the total amount of
food available to a household and thus can prevent hunger
and malnutrition. At the same time the availability of fresh,
home grown food products, in particular fruits and vegeta-
bles, advances the nutritional status of household members
and thereby improves health. Direct access to food often al-
lows particularly poor households to consume a more di-
verse diet than they would otherwise be able to afford.
Especially, animal husbandry is believed to provide an im-
portant source of animal protein, which is commonly lim-
ited in poor households’ diets due to income constraints.
Recent studies on UA and its impact on nutrition focus
on dietary diversity and kilocalorie consumption as two
main aspects which influence the outcome of improved
nutrition [21]. In his analysis of child nutrition and UA in
Kampala, Maxwell [5] also connected the aspect of mater-
nal care to UA, arguing that mothers engaged in UA, as
opposed to other forms of non-farm employment away
from home, have an increased ability to care for their chil-
dren. This was in return believed to positively impact
levels of child nutrition. However, even proponents of UA
highlight the fact that there is currently no detailed, em-
pirical evidence for UA’s impact on nutrition levels
[21,22]. This is also brought up for discussion in the Inter-
national Food Policy and Research Institute’s discussions
on the links between UA and nutrition (see [23]).
Secondly, UA is assumed to create an ‘opportunity
cost’ – domestic producers can either save income, via
the consumption of home-produced foodstuffs that are
cheaper to produce than to buy from the market, and/or
increase income by selling or trading their products. Ad-
dressing urban food insecurity therefore requires a bal-
ancing act between urban agriculture (the opportunity
cost of producing your own food) and more efficient
urban food markets (making the food you buy cheaper).
The latter may be a result of urban or peri-urban farmers’
contributions to the markets. Higher cash income at the
household level is then positively linked to food security
as households are believed to have greater access to food
products, both in terms of quantity and quality. This re-
lationship however, to large extent, depends on the cal-
orie elasticity of income – that is, the extent to which a
change in income leads to a meaningful change in calorie
intake. Households with low-income elasticity, for ex-
ample, might not experience improved levels of nutrition
linked to an increase in income. Given the low input
costs of UA, most scholars nevertheless believe it to have
great potential in addressing urban poverty and food in-
security [24].
It is important to note that the potential for UA to im-
prove food security under either of the two ‘opportunity
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depends on the inefficiency within the current system to
allow scope for improvements. It will not in all cases be
more economically efficient for households to grow their
own food as opposed to engaging in other productive ac-
tivities or buying food from the market.
Critics of urban agriculture
Although Mougeot [16] claims that “little could be found
in the academic literature which would condemn UA at
large and advocate its ban under any form”, and despite
presenting hostile urban planners and policy makers as the
main critics of UA, the concept is not as universally sup-
ported as Mougeot wishes the reader to believe. The ab-
sence of reliable empirical data on the scale and impact of
UA must be named as one of the main limitations of UA
and may also explain urban planner’s reluctance to embrace
the concept. The above cited number of 800 million people
involved in UA globally provides good insight into the qual-
ity of research regarding UA. Even though this number is
widely cited in background sections and fact sheets on UA,
it is merely based on the personal estimation of Jac Smit,
an outspoken proponent of UA. His estimations came as
result of a number of different national surveys and UNDP-
funded tours through major urban centres in the develop-
ing world during the early 1990s. Accurate data on the
scale of UA is further limited by different survey de-
signs and definitions of the concept. While scholars
(e.g. [25,26]) once identified Lusaka as the UA capital,Figure 2 Two key pathways for UA to Food Security.a recent baseline study by the African Food Security
Urban Network [10] found that only three percent of
households in Lusaka currently use UA as a livelihood
strategy. The same problem arises with regards to be-
lieved impact of UA and urban livelihoods. Ellis and
Sumberg [11] point to the absence of control groups in
research regarding UA’ s impact, and criticise that “(UA)
claims too much by equating all food production in
towns with improved food security for poor people”.
Apart from the perceived absence of empirical evidence
on UA, scholars have also pointed to urban health risks as-
sociated with UA and the implications of these for the en-
vironment. The usage of waste water, for example, is feared
to contaminate produced food and intensive irrigation
might lead to the spread of malaria and water borne dis-
eases, as well as lowering the water table [27]. Soil erosion
and the intensive use of fertilizers and pesticides might also
present health risks to urban populations, as well as cause
environmental harm. Furthermore, both large- and small-
scale food production is associated with deforestation,
draining of water reservoirs, etc. (e.g., [28-30]). In addition
to that, Tevera [31] believes that UA often excludes the
most vulnerable groups in society through a lack of legal
tenure, capital and policy support. Land use planning in
urban areas often implies that once land that has been used
for urban agriculture rises in value, the land is removed
from agricultural use [32]. Only if and when city adminis-
trations set aside dedicated pieces of land for urban agricul-
ture with low opportunity costs to those intending to use it,
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food or in order to generate income. Furthermore, evalua-
tions of the value of urban agriculture must consider the
value of alternative uses of this land. Some go so far as to
question whether UA is an oxymoron [4], and although
they conclude otherwise - that urban agriculture has the
potential to improve urban lives – the evidence presented
is limited and not systematically reviewed. As a result there
is very little reliable knowledge on the actual scale of UA
and its impact on urban livelihoods. It is also uncertain as
to whether UA has a positive impact on urban livelihoods,
which types of households are able to benefit from it, and
whether UA’s negative side effects outnumber its positive
contributions.
Urban agriculture and the need for a systematic review
There is thus an evident need for a systematic approach to
gather and integrate available data on UA. Cofie et al. [3]
underline that urban planners and decision makers cannot
be expected to base their policy recommendation on what
Zezza and Tascotti [21] call “qualitative if not anecdotal
evidence”. The methodology of a systematic review pro-
vides the means of for identifying, synthesising and
assessing the findings of various rigorous studies (both
quantitative and qualitative) to answer a focused question.
Petrosino and colleagues describe systematic reviews as
“the most reliable and comprehensive statement about
what works” (in [33]).
A number of existing reviews have touched on the issue
of UA and food security, including three systematic reviews
[34-36]. An overview of these reviews, their scope, and
what our review will add is provided in the Figure 3 below.
Berti et al. [34] reviewed the effectiveness of agriculture in-
terventions in improving nutrition outcomes. Even though
they did not make specific reference to urban contexts,
their findings might indicate trends applicable to house-
holds in urban settings. The review found that whilst most
agriculture interventions increase food production, this did
not present a direct link to improved nutrition. Of the in-
terventions that did improve households’ levels of nutri-
tional status, most used a multiple approach focusing on
nutrition education, amongst others, in combination with
increased food production. Home gardening was found to
be the most successful agricultural intervention for in-
creasing levels of household nutrition. This finding is likely
to resonate with regard to UA, as home gardening presents
a common feature in various types of UA. Masset et al.
[36] conducted a similar review in 2011, but focused on
agricultural interventions and the levels of nutrition for
children under the age of five. Again, this review showed
that agricultural interventions (not urban focused) did in-
crease levels of food production, but this was not positively
linked to improved levels of child nutrition either. The re-
view further found that household diets do change as aresult of the presence of agricultural interventions. How-
ever, this change was not related to improved child nutri-
tion since no improvement in the levels of micronutrients
consumed by the participants could be identified. Thus,
the review found evidence that agricultural interventions
did not have a positive impact on child nutrition.
Lastly, a systematic review by the Dutch Ministry of For-
eign Affair’s Policy and Operations Evaluation Department
[37] focused on the question of which agricultural inter-
ventions improve food security. It identified increased pro-
duction, improved value chains, markets regulations and
safe legal tenure as the four main pillars in increasing food
security. Although the review claims that it considers
urban food security, it neither differentiates between rural
and urban food security impacts in its synthesis, nor does
it account for such distinction in the reviewed impact stud-
ies. According to the review, improved irrigation and the
use of genetic crop modification have been found to in-
crease agricultural production in the most significant ways.
Value chain interventions benefited farmers through im-
proved income from the sale of cash crops. Market deregu-
lations had an ambivalent impact on food security. Whilst
the decrease of monopolies and the reduction of govern-
ment involvement were believed to increase food security
during crisis situations, the long-term impact differed
greatly amongst the studies. Lastly, improved land tenure
benefited food security in all reviewed cases. This finding
might be important in the context of UA, as it supports
proponents’ calls to give urban farmers access to public
land and change discriminative urban policies to legalise
and support agricultural interventions in urban areas. Since
we do not know to what extent urban famers engage in
UA for commercial reasons, it is difficult to assess the
scope of the impact of interventions that focus on value
chains and market regulations. Individual and household
farmers – who represent the majority of urban farmers
and practice agriculture on mainly small plots within the
city – might not be able to make use of such techniques to
increase their agricultural output. The related systematic
reviews cited above have shown that increased food pro-
duction does not directly link to improved nutrition.
Therefore, the impact of UA on food security and nutri-
tion levels remains unanswered. Much has been published
on the topic assuming a positive relationship, and the con-
cept enjoys the outspoken support of international devel-
opment agencies such as IDRC and UNDP. Few studies,
however, have generated reliable data on the scale and im-
pact of UA. There is also an absence of a coherent ap-
proach to define and measure the scale and impact of
agricultural interventions in urban areas. This systematic
review is therefore set to address these shortcomings by
providing an evidence-based review of all relevant data on
the topic. It will map out the available evidence and seek to
draw out implications for those involved in UA initiatives
Figure 3 Related reviews showing what our reviews will add.
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how to use agricultural interventions to improve levels of
urban food security and nutrition.Objectives of this review
This review aims to address the gap in our knowledge
about UA in low and middle-income countries. It seeks to
provide a solid evidence base for policy makers, practi-
tioners and members of the international donor commu-
nity on the feasibility, benefits and cost of urban food
cultivation. Specifically, this review will answer the ques-
tion: what is known about the impacts of urban agriculture
programs on food security and nutrition in low and
middle-income countries? In addressing this question, we
will focus on outcomes that measure levels of food secur-
ity at the individual, household and/or community levels.
According to the official definition adopted at the
1996 World Food Summit in Rome “food security exists
when all people, at all times, have physical and economic
access to sufficient, safe and nutritious food to meet
their dietary needs and food preferences for an active
and healthy life” (quoted in [10]: 7). This reflects a broad
approach to food security, including the elements of
food availability, food accessibility, food reliability, food
quality and food preference [10]. Food security is most
commonly defined in terms of the three pillars of: avail-
ability (including consistency of that availability), access
(with the specification of not just access to food, but ac-
cess to sufficient food for a nutritious diet), and use [15].
The FAO add a fourth pillar, that of stability and apply it
to all three of the others i.e. the stability of availability,
of access and of use [37].
Levels of food security and nutrition are interdependent
with households’ socio-economic status. The economic im-
pact of the usage of UA as an income-generating scheme
in order to purchase more or different food is thereforealso considered in this review. Sales of domestically pro-
duced food stuffs can be measured either in terms of quan-
tity or with regard to their monetary value.
In summary, this review will:
1) identify which assessments have been conducted on
the impact of UA on food security in low and
middle-income countries;
2) synthesise what existing available evidence tells us
about the extent to which UA increases food
security and improves nutrition;
3) depending on the available evidence, use the
understanding we gain from the literature to test the
causal chain outlined in Figure 2 above, and to
develop it further; and,
4) draw out implications for policy, practice and
research.Methods
We will employ systematic review methods as promoted
by the Collaboration for Environmental Evidence. In
doing so, we seek to identify all the relevant and reliable
research on UA and its impact on food security and nu-
trition, and to synthesise it in meaningful ways. Whilst
we will combine the most reliable evidence using struc-
tured synthesis, we will not discard any evidence rated
‘medium reliability’ from which we feel we can learn, but
will report their findings with a ‘health warning’ as to
their potential for bias.
This systematic review process includes searching com-
prehensively for all available potentially relevant evidence,
and then filtering it firstly, for evidence and secondly, for
risk of bias. In doing so, we will use structured approaches
to describe and critique the available research. All data will
be recorded on specialist systematic review software (EPPI-
Reviewer 4) to enable transparent and accurate analysis.
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We will search for relevant literature using the search terms
presented below. Searches will be conducted in English,
Spanish and Portuguese. This is grounded in the findings of
preliminary searches, conducted in June 2012, that much of
the evidence base is found in sub-Saharan Africa and Latin
America. Title and abstracts of any literature identified in
other languages will be translated using Google Translate,
and any studies which appear to be relevant will then be
translated and considered for inclusion in the review.
Our search strategy will combine the key concepts of UA
and impact evaluations. Initial test searches, conducted in
June 2012, revealed that searching for ‘developing countries’
using an additional filter introduced considerable logistical
challenges (of extremely long search strings) without in-
creasing the specificity/of the overall searches. Further,
searching for ‘food security’ or ‘nutrition’ limited the search
hits too much, excluding potentially relevant studies which
did not directly refer to these terms. The following terms
will therefore be combined in our searches. Search 1, 2 and
3 will be run independently, and combined as per 4. below.
1. ‘Urban agriculture’
((“Urban farming”) OR (“Food supply”) OR (“Food
planning”) OR (“Sustainable agriculture”) OR (“Food
aid”) OR (“Urban agriculture”) OR (“Food
processing”) OR (“Food distribution”) OR (“urban
food production”))
2. ‘Urban’AND ‘agriculture’
((urban OR city OR peri-urban OR periurban OR
metropolis OR town) AND (agriculture OR farming
OR farm OR crop OR livestock OR smallholding OR
small-holding OR chickens OR poultry))
3. ‘impact evaluation’
((impact OR outcome OR evaluation OR effectiveness
OR trial OR comparison study OR comparison study
OR non-comparison study OR social performance
assessment OR impact OR effects OR randomised
controlled trial OR controlled clinical trial OR
randomised OR placebo OR clinical trials OR
randomly OR program evaluation OR controlled OR
control group OR comparison group OR control
groups OR comparison groups OR controls OR
control OR intervention OR evaluate OR evaluations
OR RCT OR experiment* OR (evaluation OR
program evaluation OR economic evaluation OR
(clinical trials OR trials OR randomised controlled
trials) OR (experiments OR “controls (experimental)”
OR trials)))
4. (1 OR 2) AND 3
The above terms have been identified and tested
using Science Direct. They will be adapted as
necessary and applied to the following electronic
databases and websites:African Journals Online
http://ajol.info/index.php/index/browse/alpha/index
AGRICOLA
http://agricola.nal.usda.gov/
AGRIS
http://agris.fao.org/
Asia Journals online
http://asiajol.info/index.php/index
Bioline international
http://www.bioline.org.br/
Centre for Agricultural Bioscience International
http://www.cabi.org/default.aspx?
site=170&page=1016&pid=2196
Campbell Collaboration Library
www.campbellcollaboration.org/library.php/
Cochrane Collaboration Library
http://www.thecochranelibrary.com/
Collaboration for Environmental Evidence Library
www.environmentalevidence.org/Library.htm
DAC Evaluation Abstracts
http://www.oecd.org/pages/0,3417,
en_35038640_35039563_1_1_1_1_1,00.html
Database of impact evaluations (3ie)
http://www.3ieimpact.org/
database_of_impact_evaluations.html
Emergency Events Database
http://www.emdat.be/external-outputs
EPPI-Centre Library
eppi.ioe.ac.uk/
Google Books
http://books.google.com/?hl=EN
Green File
http://www.greeninfoonline.com
J-PAL
www.povertyactionlab.org/
IDRC (Canada)
http://www.idrc.ca/EN/Resources/ResearchDBs/
Pages/default.aspx
Internet library sub-Saharan Africa
http://www.ilissafrica.de/en/
Isidore: Open Access Portal (French)
http://www.rechercheisidore.fr/index
Online Access to Research in the Environment
http://www.oaresciences.org/en/
PubMed
www.ncbi.nlm.nih.gov/pubmed/
Research4 DFID
http://www.research4development.info/
Resource Centres on Urban Agriculture & Food
Security RUAF
http://bieb.ruaf.org/ruaf_bieb/appflow/adv_search.asp
Sabinet
http://www.sabinet.co.za
Science Direct
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Social Science Research Network
http://www.ssrn.com/
UNESDOC
http://www.unesco.org/new/en/unesco/resources/
online-materials/publications/unesdoc-database/
United Nations Economic Commission for Africa
(UNECA) institutional repository
http://repository.uneca.orgSearches will be limited using specific ‘human’ filters,
and exclusively include literature since 1980 as only iso-
lated UA initiatives existed before then.
Citation searches for the following key publications
will be conducted using Google Scholar. Atkinson, S.J. (1992). Food for the cities: Urban
nutrition in developing countries, Public Health and
Policy Publication No. 5, London School of Hygiene
and Tropical Medicine, London.
 Binns, T. and Lynch, K. (1998). Feeding Africa’s
growing cities into the 21st century: The potential of
urban agriculture, Journal of International
Development, Vol. 10: 777–793.
 Bishwapriya, S. (1985). Urban agriculture: Who
cultivates and why? A case-study of Lusaka, Zambia,
Food and Nutrition Bulletin, Vol. 7(3), 15–24.
 Cofie, O.O., Van Veenhuizen, R. and Drechsel, P.
(2003). Contribution of urban and peri-urban
agriculture to food security in sub-Saharan
Africa. RUAF paper presented at the 3rd WWF
in Kyoto.
 Crush, J., Hovorka, A. and Tevera, D. (2011). Food
security in Southern African cities: The place of
urban agriculture, Progress in Development Studies,
Vol. 11 (4), 285–305.
 Drescher, A.W. (2004). Food for the cities: Urban
agriculture in developing countries. SHS Acta
Horticulturae 643: International Conference on
Urban Horticulture.
 Ellis, F. and Sumber, J. (1998). Food production,
urban areas and policy responses, World
Development, Vol. 26 (2), 213–225.
 Maxwell, D.G. (1995). Alternative food security
strategy: A household analysis of urban agriculture
in Kampala, World Development, Vol. 23,
1669–1681.
 Maxwell, D.G. (1998). Does urban agriculture help
prevent malnutrition? Evidence from Kampala, Food
Policy, Vol. 23 (5), 411 – 424.
 Mbiaba, B. (1995). Classification and description of
urban agriculture in Harare, Development Southern
Africa, Vol. 12 (1), 75–86. Rakodi, C. (1985). Self-reliance or survival? Food
production in African cities with particular reference
to Zambia, African Urban Studies, Vol. 21, 53–63.
 Rogerson, C.M. (1992). Feeding Africa’s cities: The
role and potential for urban agriculture, Africa
Insight, Vol. 22 (4), 220–234.
 Sawio, C. (1993). Feeding the urban masses?
Towards an understanding of the dynamics of urban
agriculture in Dar es Salaam, Tanzania, Ph.D.
Thesis, Clark University, Worcester.
 Tevera, D. (1999). Urban agriculture in Africa: A
comparative analysis of findings from Zimbabwe,
Kenya and Zambia, African Urban Quarterly 11
(2/3), 181–7.
 Simatele, D., M. and Binns, T. (2008). Motivation
and marginalization in African urban agriculture:
The case of Lusaka, Zambia, Urban Forum, Vol. 19
(2), 1–21.
 Zezza, A. and Tascotti, L. (2010). Urban agriculture,
poverty and food security: Empirical evidence from a
sample of developing countries, Food Policy, Vol. 35,
265–273.
In addition, reference lists of all the included studies
will be checked for further relevant papers, and citation
searches will be conducted to identify other applicable
literature.
Inclusion and exclusion criteria/screening search results
We will employ a two stage screening process, screening
all search hits’ abstracts and titles according to the follow-
ing criteria. Full texts of all potentially relevant studies will
then be obtained. (If in doubt of their relevance, we will
collect full texts). In the second stage, all full texts will be
screened according to the same criteria as below. Two re-
viewers will work independently on this task and any dis-
agreements will be discussed and resolved with a third
reviewer. A flow chart showing the flow of references
through these stages, and the following stage of critical ap-
praisal, will be produced for readers.
Studies which meet all of the following criteria will be
included in this review.
Region
Only research conducted in countries classified as Low
or Middle-income countries (LICs/MICs) by the World
Bank [38] will qualify to be included in the review. Re-
search that focuses on both LICs/MICs and High In-
come countries (HICs) will be considered as long as it is
possible to isolate the impact of UA on the former.
Study design
Only impact evaluations which set out to measure the ef-
fectiveness of UA interventions on urban food security at
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pared to the effects of not engaging in UA, will be included
in this review. Studies that do not provide a comparison
group will be excluded. Previous reviews (if available) will
not be included, but their reference lists will be searched
and relevant studies will be included in our review.Intervention
This review will include UA in all its forms when used
as a livelihood strategy. This can include growing plants
to eat or sell (for example, herbs, fruit, vegetables or
flowers) and animal husbandry. Urban Agriculture when
purely used as a leisure activity, such as home or roof
top gardens that are not intended to contribute to either
food or income in the household, will be excluded from
the review.People
The review focuses on people in urban and peri-urban
contexts within LMICs, who use forms of UA. We will not
exclude any group of people on age or socio-economic
group, but will classify studies according to the population
and conduct sub-group analyses, if appropriate.Outcomes
This review will focus on food security, including changes
in access to, and quality of, food. Studies that do not in-
clude either one of the two will be excluded. Nutrition re-
fers to both access and quality of food; we will therefore
also include studies which assess the impact of UA on nu-
trition levelsa.
As UA can lead to a change in income levels, which in
turn can have an effect on food security, we will include
studies that assess impacts of UA on income when the
study also relates to food security. Studies which address
impacts on income with no link made to food security
will be included, but discussed separately. Studies that
only focus on the environmental and social aspects of
UA will be excluded.Language
Studies will not be excluded from this review on the
basis of language. The review team has the scope to
translate studies published in English, French, Spanish,
Portuguese, German, Dutch, Afrikaans, Zulu and Sotho
languages. Abstracts of identified papers in other lan-
guages will first be translated using Google Translate
and, if deemed relevant for inclusion in the review, will
be translated fully.
Date of publication: All studies published since 1980
will be included in this review.Potential effect modifiers and reasons for heterogeneity
Potential effect modifiers and reasons for heterogeneity in
this review have been identified from the literature and in
consultation with experts in our informal advisory groupb.
As suggested above, there are a number of factors that
are likely to shape how UA impacts on the food security
and nutrition of individuals and groups of research partici-
pants, i.e. effect modifiers. Food security may depend on
their ability to store food for future consumption, and
their knowledge of alternative forms of food stuffs (some
groups may not view certain plants as food, whilst others
consume them regularly). Access to food may also vary
according to age, gender and status within the commu-
nity. An individual’s nutritional status will also vary con-
siderably depending on their previous levels of nutrition,
their age, gender, and health status, as well as the size of
their families and the age of their children. Research par-
ticipants’ success in generating income from UA will also
vary. We know from studies of microfinance that soft fac-
tors, such as entrepreneurial ambition and ability, vary
and are difficult to measure. Yet these are likely to influ-
ence beneficiaries’ levels of food security.
A number of these influencing factors are time- and
context-bound, and are therefore likely to vary across
studies within our review. We therefore anticipate dissimi-
larity in the results on the basis of variation in climates,
cultural expectations, and the level of food security within
the country/city as a whole. Food security is both seasonal
and varies from year to year, with previous years’ harvests
impacting on the next, and a population’s capacity to cope
with shortages determined in part by their nutritional his-
tory. Access to food is further shaped by conflict, absolute
and relative poverty, and in some communities, to the
relative status of particular ‘ethnic’ groups, women, and
children. Where possible, we will code for these factors in
our review and consider their impact on the findings of in-
dividual studies as well as on our review results.
Sub-group analyses of these effect modifiers are de-
scribed under section 3.7.
Describing studies
From our experience of conducting reviews, to ensure we
employ a systematic and structured approach to each
study, it helps to describe the relevant literature that you
have identified (following screening for relevance and be-
fore critical appraisal and data extraction). By describing
each study in terms of some key parameters, you are able
to describe the available evidence base in a structured
way. This is often called a systematic ‘map’. Having ap-
plied our inclusion and exclusion criteria to identify the
research relevant to our review questions, we will begin
the process of mapping out what evidence is available. At
this stage, linked papers which describe a single study will
be combined, making our unit of analysis ‘studies’ and not
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relevant study, applying pre-determined ‘codes’ drawing
on the full text reports:
– descriptors of the study, including when it was
conducted, where, by whom, and how it was
reported;
– descriptors of the intervention assessed (the nature
of the UA intervention assessed, the theory of
change used, and the desired outcomes)
– descriptors of the methodology employed, including
the study design, population, data collection, and
data analysis; and,
– the outcomes assessed and the measures used,
including an indication of whether the measures
were objective, using recognised scales, and/or self-
reported data.
These codes will be applied by two researchers inde-
pendently, i.e. blind to one another’s coding. The results
of this will be compared until inter-researcher reliability is
over 90%. Once this level is achieved, two researchers will
continue to be involved, but they will work independently
of each other – one person will code and the second will
check their coding for accuracy. Any disagreements will
be resolved through discussion with a third researcher.
By coding the available research in this way, we will be
able to map out the evidence of UA and ensure the rele-
vance of the research we have collated. We will then
apply the following pre-determined critical appraisal cri-
teria to our pool of relevant research as explained below.
Assessment of the risk of bias within studies
We will draw on published critical appraisal tools used by
the Cochrane Collaboration in their health care systematic
reviews, namely the Risk of Bias Tool [39], and the Grades
of Recommendation, Assessment, Development and Evalu-
ation (GRADE) approach [40]. Used in combination, these
are designed to assess potential biases within a study and
to help decide how much confidence we can have in its
findings when integrating these into the review synthesis.
The tools include consideration of selection bias, perform-
ance bias, detection bias, attrition bias and reporting bias.
These are then combined within GRADE, which focuses
clearly on each research question addressed in the review
and on each outcome of interest, the available evidence to
address each question and outcome, and its associated ‘risk
of bias’, and a structured evidence trail from the data to our
review’s conclusions.
These Cochrane tools have been largely, although not ex-
clusively, designed for critically appraising randomised
controlled trials. However, as noted above, we anticipate
identifying studies that employ other study designs for
assessing the impact of UA on food security and nutrition.We will none-the-less apply the above Cochrane tools to
all relevant evidence, making some adjustments for study
design. In doing so, we will draw on our experiences of
conducting systematic reviews in the area of microfinance
[41]. For these systematic reviews, we critically appraised a
wider range of study designs, including non-randomised
controlled trials, retrospective assessment of panels of data
using multiple regression and independent variables (statis-
tical analysis of large longitudinal data sets), and simple
with-without studies (with comparison groups, but no ‘be-
fore’ data).
By critically appraising the relevant research in these
ways we will be able to determine which studies have a
‘high’ risk of bias and which of those are of ‘medium’ or
‘low’ risk of bias. All studies will be included and their find-
ings extracted. However, findings of high-risk bias studies
will be reported separately and will not be included in stat-
istical meta-analysis. Critical appraisal will be conducted by
at least two reviewers, and any disagreements will be re-
solved through discussion with a third reviewer.
We will employ, as far as is possible, Cochrane’s Risk
of Bias and GRADE tools. In translating these for use in
a broader range of literature, we will draw on our own,
and the EPPI-Centre’s experience of critically appraising
international development literature. In doing so we will
draw on the tools used in two completed EPPI-Centre
reviews ([42]; 2012), a Campbell Review (Tripney et al. –
under peer review) and one ongoing 3ie/Campbell Re-
view (Stewart et al. undergoing peer review).Data extraction of findings
Having narrowed our pool of research to those studies
that are of ‘medium’ or ‘low’ risk of bias, we will move
on to extract the findings relevant to the impact of UA
on food security and nutrition. Findings will be extracted
from the primary report of each study, as well as from
any identified linked reports on the same data. We will
extract findings and record these on our EPPI Reviewer
database. As with the coding process described above,
two researchers will be involved in this data extraction
process, initially working entirely independently and
eventually working together, but always with a second
person checking the extracted data to avoid any error or
bias in the extracted findings.Data synthesis and presentation
Findings will be synthesised using framework synthesis,
which applies pre-determined categories to the data and
enables structured comparison and synthesis. As de-
scribed below, if available and comparable, quantitative
results from comparative studies will be combined statis-
tically and other findings synthesised using structured
matrices.
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mary studies are missing or reported inconclusively, we
will contact the study investigators. We will not replace
missing data.
For studies reporting dichotomous outcomes, both the
risk ratios (RRs) and standard mean difference (SMD) effect
sizes (Cohen’s d) will be calculated. We anticipate encoun-
tering the use of a continuous outcome by some authors,
and a dichotomous outcome by others. For each outcome
category, we will determine the number of coded effect sizes
in the different metrics. Where more than one type occurs
in a given outcome category, we will transform the effect
size metric with the smaller proportion into the metric with
the larger proportion using the Cox transform. This will
allow all the effect sizes for that outcome category to be
analysed together. We have described this in the protocol.
Studies will be sorted into the matrix below. We will
then focus initially on synthesising the findings of:
 Comparative outcome evaluations which measure
the impact of urban agriculture on food security and
nutritional status directly (1a, 1b &1c below)
 Comparative outcome evaluations which measure
the impact of urban agriculture on food security
and nutritional status via the generation of income
(2a, 2b & 2c below).
As indicated in Table 1 below, we will report combined
results for the reliable studies using randomised control tri-
als, non-randomised control trials and other comparative
study designs together. However, due to ongoing debates
about the differing validity of these methods to assess im-
pact, for the purposes of transparency, we will also report
our findings in terms of
a) RCT evidence only (i.e. 1a & 2a only)
b) Trial evidence only (i.e. 1a, 2a, & 1b, 2b, only)
c) All comparative outcome evaluations (i.e. all cells below).
Where data are available from studies with comparable
interventions, populations and contexts, the findings ofTable 1 Combined results reporting in reliable studies
Study design Assessing impact on
food security and
nutrition directly
Assessing impact on food
security and nutrition via
the generation of income
Randomised
control trials
1a 2a
Non-
randomised
control trials
1b 2b
Other
comparative
outcome
evaluations
1c 2ccomparative study designs will be synthesised using sta-
tistical meta-analysis. Specifically we will combine, using
statistical meta-analyses, the results of those interven-
tions where all of the following statements are true:
 The intervention evaluated incorporates the same
dimensions of urban agriculture (e.g. food
production or animal husbandry).
 The study design for evaluating impact is the same.
 The risk of bias within the study is rated as medium
or low in our critical appraisal (see above).
We will calculate effect sizes where possible. Studies will
be grouped according to the intervention evaluated. Where
possible, effect sizes will be standardised and analysed using
funnel plots to assess publication bias and to consider the
extent of variation between study results. Forest plots and
Chi-Squared tests will be used to assess the size and signifi-
cance of heterogeneity and possible reasons for such diffe-
rences will be explored. Depending on these analyses,
findings may be synthesised using pooled effect sizes illus-
trated on forest plots, or may be limited to framework syn-
thesis, which applies pre-determined categories to the data
and enables structured comparison using matrices.
If the group of studies draws from heterogeneous samples,
we will use a random effects model, and if drawn from homo-
geneous samples, then a fixed effects model will be used. If
studies use the same continuous outcomes measure, we will
calculate the weighted mean difference score and if studies
use different outcome measures, we will pool effects using the
standardised mean differences of each study.
In all other cases, we will synthesise findings by using
a matrix, describing:
 The direction of the effect;
 The size of the effect (if available).
This is an approach often used by the EPPI-Centre.
Examples can be found in our recent reviews of microfinance
([42], Stewart et al. 2012).
In order to explore not only whether UA impacts on food
security and nutrition, but also when and in what circum-
stances, we will focus specifically on the following sub-groups
of interventions:
 Different types of urban agriculture;
 Interventions targeting specific populations;
 Interventions within low-income countries;
 Interventions with middle-income countries.
By doing this, where the data is available, we will be able
to compare and contrast the implications of these different
characteristics. This will inform our understanding of how
urban agriculture interventions might be working, and
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original proposed causal pathway (Figure 2). Sub-group
analysis will be interpreted with caution (between study
variation can be due to a number of observable and unob-
servable characteristics). Furthermore care will be taken to
ensure that the sub-group characteristics are interpreted
with caution, exploring the logic behind how each modifier
may be working.
We do not anticipate having sufficiently complete data
to conduct mega-regression. However, if this is available,
we will conduct a meta-regression as it can be valuable
in providing a picture of the relative interactions of vari-
ables. Our meta-regression findings will be interpreted
with caution and acknowledged as providing an incom-
plete picture; however findings will inform our revisions
of the causal pathway (Figure 2) on how urban agricul-
ture impacts on food security.
The review team will meet to synthesise their findings and
discuss the implications for policy, practice and research.
Initial conclusions and implications will be circulated to
our virtual advisory group for their input. Amendments will
be made in light of any feedback. This will allow consider-
ation of wider forms of policy and practice knowledge, and
provide an opportunity for researchers to inform us of any
relevant research. We will hold further meetings following
the formal peer review to decide on our ultimate conclu-
sions and implications and write our final report.
We intend to write up the findings and methods of
this review for publication, and to present our findings
at relevant conferences.
Endnotes
a As noted by Masset et al. [36] ‘Nutritional outcomes in
particular are objectively measurable with considerable pre-
cision. The measurement of micronutrient intake can be
complex if based on blood samples or on detailed expend-
iture surveys, but anthropometric measurements … require
a very simple technology and only moderately skilled staff
to perform the measurements.’ They might include mid-
upper-arm circumference measures of children, or Body
Mass Index measures in adults calculated using simple
height and weight measurements.
b The development of this protocol has been informed by
discussions with our virtual advisory group which includes
a number of policy and research experts in the field. It has
been further strengthened by the peer-review process of
publication in this journal.
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